Effects of nitric oxide on dentate gyrus cell proliferation after seizures induced by pentylenetrazol in the adult rat brain.
Epileptic seizures have been shown to increase the proliferation of granule cell precursors in the adult brain, but the underlying mechanisms remain largely unknown. This study examined the effect of nitric oxide (NO) on the proliferation of granule cell precursors in adult rats after pentylenetrazol (PTZ)-induced generalized clonic seizures. Using systemic bromodeoxyuridine (BrdU) to label dividing cells, we found that injection of the neuronal nitric oxide synthase (nNOS) inhibitor 7-nitroindazole (50 mg/kg i.p.) 10 min before PTZ significantly reduced the number of BrdU labeled cells in the dentate gyrus 3, 7, and 14 days after seizures (P < 0.05). Administration of the inducible NOS (iNOS) inhibitor aminoguanidine (100 mg/kg i.p.) also significantly inhibited the proliferation rate of neural precursor cells in the dentate gyrus at various time points after PTZ-induced seizures. Our findings suggest that epileptic seizures lead to increased cell proliferation in the adult rat dentate gyrus through NO-dependent mechanisms. Both the NO originating from nNOS and iNOS may be involved in brain repair after seizures.